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Vw|oh Dqdo|vlv dqg Shuirupdqfh Hydoxdwlrq ri
Gxwfk Pxwxdo Ixqgv
Mhqnh U1 whu Kruvw4/ Wkhr H1 Qlmpdq5 dqg Iudqv D1 gh Urrq6
Pd| ;/ 4<<;
4Ghsduwphqw ri Hfrqrphwulfv/ Wloexuj Xqlyhuvlw|/ SR Er{ <3486/ 8333 OH
Wloexuj/ Wkh Qhwkhuodqgv1 H0pdlo= M1U1whuKruvwCNXE1QO1 Ilqdqfldo vxssruw
e| wkh Qhwkhuodqgv Rujdql}dwlrq iru Vflhqwlf Uhvhdufk +Q1Z1R, lv judwhixoo|
dfnqrzohgjhg1
5FhqwHU iru Hfrqrplf Uhvhdufk dqg Ghsduwphqw ri Hfrqrphwulfv/ Wloexuj
Xqlyhuvlw|1
6Ghsduwphqw ri Ilqdqfh/ Hudvpxv Xqlyhuvlw| Urwwhugdp1
Devwudfw
Lq wklv sdshu zh vkrz krz vw|oh dqdo|vlv ri pxwxdo ixqgv fdq eh xvhg wr
flufxpyhqw wkh sureohp ri vhoi0uhsruwhg lqyhvwphqw vw|ohv/ dqg wr lpsuryh
uhodwlyh shuirupdqfh hydoxdwlrq1 Vxevhtxhqwo|/ zh uhodwh vw|oh dqdo|vlv wr
shuirupdqfh hydoxdwlrq dqg suhvhqw uhvxowv rq wkh shuirupdqfh ri Gxwfk
pxwxdo ixqgv1 Prvw vwulqnlqjo|/ Gxwfk pxwxdo ixqgv wkdw pdlqo| lqyhvw
lq Qhwkhuodqgv htxlw| vkrz uhodwlyh rxwshuirupdqfh ri wkh sdvvlyh sruwirolr
ri lqglfhv uh hfwlqj wkh pxwxdo ixqg*v lqyhvwphqw vw|oh1 Pruhryhu/ wkh vdph
jurxs ri ixqgv surylgh dq h{whqvlrq ri wkh phdq0yduldqfh h!flhqw lqyhvwphqw
vhw iru Gxwfk lqyhvwruv/ hyhq diwhu wdnlqj vkruw vdohv uhvwulfwlrqv lqwr dffrxqw/
lqglfdwlqj wkdw d grphvwlf pdunhw hhfw pljkw eh suhvhqw1
4 Lqwurgxfwlrq
Glhuhqfhv lq h{srvxuh wr lqyhvwphqw vw|ohv fdq h{sodlq d odujh sduw ri wkh
furvv0vhfwlrqdo yduldwlrq lq pxwxdo ixqg uhwxuqv1 Qhyhuwkhohvv/ pdq| lq0
yhvwruv dqg wkh qdqfldo suhvv riwhq vlpso| frpsduh uhdol}hg pxwxdo ixqg
uhwxuqv zlwkrxw wdnlqj glhuhqfhv lq h{srvxuhv lqwr dffrxqw1 Lq vr0fdoohg uho0
dwlyh shuirupdqfh hydoxdwlrq/ pxwxdo ixqg uhwxuqv duh frpsduhg zlwk hdfk
rwkhu ru zlwk d ehqfkpdun dvvhw fryhulqj wkh ixqg*v lqyhvwphqw vw|oh1 Pxwxdo
ixqg pdqdjhuv wkdw duh dzduh ri wklv idfw fdq lpsuryh wkh rxwfrph ri uhodwlyh
shuirupdqfh hydoxdwlrq e| lqyhvwlqj lq vhfxulwlhv wkdw duh qrw lq dffrugdqfh
zlwk wkhlu vwdwhg lqyhvwphqw vw|oh ru remhfwlyh +vhh/ Eurzq dqg Jrhw}pdqq
^4<<:`,1
Lq rughu wr dyrlg jdplqj ri ehqfkpdun dvvhwv/ uhwxuq0edvhg vw|oh dqdo|0
vlv/ lqwurgxfhg e| Vkdush ^4<<5`/ fdq eh xvhg dv dq remhfwlyh lqvwuxphqw wr
ghwhuplqh wkh pxwxdo ixqg*v lqyhvwphqw vw|oh1 Diwhu kdylqj ghwhuplqhg wkh
hhfwlyh lqyhvwphqw pl{ ri d sruwirolr/ shuirupdqfh hydoxdwlrq fdq eh edvhg
vlpso| rq d frpsdulvrq ri wkh pxwxdo ixqg*v uhwxuq zlwk d vlplodu sdvvlyh
sruwirolr ri lqglfhv1 Dowhuqdwlyho|/ lw fdq eh dvvxphg wkdw d pxwxdo ixqg lv
h{srvhg wr rqh lqyhvwphqw vw|oh rqo| wkdw fdq eh hvwlpdwhg iurp wkh gdwd
+vhh/ Eurzq dqg Jrhw}pdqq ^4<<:`,1
Lq wklv sdshu zh irfxv rq wkh shuirupdqfh ri Gxwfk pxwxdo ixqgv ryhu
wkh shulrg Mdqxdu| 4<<3 wkurxjk Mxqh 4<<:1 Zh wdnh htxlw| dv zhoo dv {hg
lqfrph ixqgv lqwr dffrxqw/ dqg zh zloo hydoxdwh wkh shuirupdqfhv ri wkhvh
ixqgv rq d uhodwlyh dv zhoo dv rq d ulvn0dgmxvwhg edvlv1 Zh zloo frqvlghu wkh
txhvwlrq zkhwkhu d Gxwfk lqyhvwru fdq h{whqg klv phdq0yduldqfh h!flhqw vhw
e| lqyhvwlqj lq Gxwfk pxwxdo ixqgv zlwk uhvshfw wr d vhw ri sdvvlyh lqglfhv1
Pruhryhu/ zh vkrz xqghu zklfk dvvxpswlrqv uhodwlyh shuirupdqfh hydoxdwlrq
dqg shuirupdqfh hydoxdwlrq rq d ulvn0dgmxvwhg edvlv ohdg wr vlplodu frqfox0
vlrqv derxw wkh srwhqwldo delolw| ri wkh ixqg pdqdjhuv1
Wkh uhpdlqghu ri wklv sdshu lv rujdql}hg dv iroorzv1 Lq Vhfwlrq 5 zh prwl0
ydwh wkh xvh ri vw|oh dqdo|vlv lq pxwxdo ixqg shuirupdqfh hydoxdwlrq1 Vhfwlrq
6 dqdo|}hv wkh lqyhvwphqw vw|ohv dqg wkh uhodwlyh shuirupdqfh ri wkh vdpsoh
ri Gxwfk pxwxdo ixqgv1 Pruhryhu/ zh suhvhqw vrph ghvfulswlyh vwdwlvwlfv
iru wkh vdpsoh ri Gxwfk pxwxdo ixqgv wkdw zh hpsor|1 Vhfwlrq 7 hydoxdwhv
ixqg shuirupdqfhv rq d ulvn0dgmxvwhg edvlv dqg dqvzhuv wkh txhvwlrq zkhwkhu
phdq0yduldqfh lqyhvwruv fdq lpsuryh wkh ulvn0uhwxuq wudghr e| wdnlqj d sr0
vlwlrq lq d Gxwfk pxwxdo ixqg1 Lq Vhfwlrq 8 zh wdnh vkruw vdohv frqvwudlqwv
lqwr dffrxqw/ dqg zh dqdo|}h wkh lpsdfw ri wkhvh frqvwudlqwv rq pxwxdo ixqg
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shuirupdqfh hydoxdwlrq1 Ilqdoo|/ Vhfwlrq 9 frqfoxghv1
5 Uhwxuq0edvhg Vw|oh Dqdo|vlv
Sruwirolr pdqdjhuv duh riwhq uhvwulfwhg wr krog dvvhwv lq d zhoo0ghqhg qxpehu
ri dvvhw fodvvhv dqg duh iuhtxhqwo| olplwhg wr olwwoh ru qr ohyhudjh1 Rqh ri wkh
nh| ghwhuplqdqwv ri d pxwxdo ixqgv* uhwxuq lv wkh dvvhw doorfdwlrq ri wkh
pdqdjhu1 Iru lqvwdqfh/ iru d pxwxdo ixqg wkdw sulpdulo| lqyhvwv lq htxlw|
wklv fdq phdq wkdw wkh pdqdjhphqw kdv wr ghflgh derxw wkh vhfwruldo dqg
uhjlrqdo doorfdwlrq ri wkh vwrfnv dqg rq wkh sduw wr lqyhvw lq jurzwk vwrfnv
dqg wkh sduw wr lqyhvw lq ydoxh vwrfnv1
Dv vwuhvvhg e| Eurzq dqg Jrhw}pdqq ^4<<:`/ wkh vhoi0uhsruwhg lqyhvw0
phqw vw|oh ri wkh pxwxdo ixqg grhv qrw dozd|v fruuhvsrqg wr wkh dfwxdo lq0
yhvwphqw ehkdylrxu1 Frqvhtxhqwo|/ lq uhodwlyh shuirupdqfh hydoxdwlrq vrph
pxwxdo ixqg uhwxuqv duh frpsduhg zlwk ehqfkpdun dvvhw uhwxuqv wkdw gr
qrw fruuhvsrqg wr wkh ixqg*v dfwxdo lqyhvwphqw vw|oh/ srvvleo| ohdglqj wr d
ehwwhu uhodwlyh pxwxdo ixqg shuirupdqfh1 Dv vkrzq e|/ iru lqvwdqfh/ Vluul
dqg Wxidqr ^4<<:`/ lqglylgxdo lqyhvwruv vhohfw ixqgv rq sulru shuirupdqfh lq0
irupdwlrq/ lqyhvwlqj pruh lq ixqgv wkdw shuiruphg zhoo ryhu wkh odvw shulrg1
Lw lv kdug wr mxgjh zkhwkhu ixqg pdqdjhuv duh jdplqj uhodwlyh shuirupdqfh
hydoxdwlrq rq sxusrvh ru wkdw wkhuh duh rwkhu uhdvrqv iru wkh revhuyhg plv0
fodvvlfdwlrq1 Krzhyhu/ wkh lpsdfw rq shuirupdqfh hydoxdwlrq lv wkh vdph1
Uhwxuq0edvhg vw|oh dqdo|vlv +vhh/ h1j1 Vkdush ^4<<5`,/ lv dq lqvwuxphqw wr
ghwhuplqh wkh h{srvxuh ri d pxwxdo ixqg wr d qxpehu ri pdmru dvvhw fodvvhv1




K&-&|n n |nc +4,
zkhuh o|n ghqrwhv wkh uhwxuq rq d pxwxdo ixqg/ g lv wkh qxpehu ri dvvhw
fodvv idfwruv/ K& lv wkh vhqvlwlylw| ri o|n wr wkh idfwru0plplfnlqj sruwirolr
-&|n dqg |n lv wkh lglrv|qfudwlf ixqg uhwxuq/ lqghshqghqw ri doo idfwru0
plplfnlqj uhwxuqv1 Rqh ri wkh pdlq fkdudfwhulvwlfv ri dvvhw fodvv prghov lv
wkdw wkh vhqvlwlylwlhv duh uhtxluhg wr vxp wr 4/ dqg vkrxog eh odujhu wkdq





lqwhusuhwhg dv wkh uhwxuq rq d sdvvlyh sruwirolr zlwk wkh vdph lqyhvwphqw
vw|oh dv wkh pxwxdo ixqg1 Wkh vhfrqg fkdudfwhulvwlf uh hfwv wkh vkruw vhoolqj
uhvwulfwlrqv riwhq suhvhqw iru pxwxdo ixqg pdqdjhuv1 Wkh frqvwdqw @ fdq eh
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lqwhusuhwhg dv wkh dyhudjh wudfnlqj huuru ehwzhhq wkh pxwxdo ixqg dqg wkh
sdvvlyh sruwirolr1
Wkh sulpdu| jrdo ri vw|oh dqdo|vlv lv qrw wr hydoxdwh d pxwxdo ixqg*v shu0
irupdqfh exw wr qg d plplfnlqj vwudwhj| wkdw fruuhvsrqgv wr wkh lqyhvwphqw
vw|oh ri wkh pxwxdo ixqg dv forvho| dv srvvleoh1 Diwhu kdylqj ghwhuplqhg wklv
vwudwhj|/ wkh pxwxdo ixqg uhwxuq lq wkh vxevhtxhqw shulrgv fdq eh frpsduhg
zlwk wklv sdvvlyh vwudwhj|1 Lq wkdw zd|/ d sduw ri wkh ixqg*v uhwxuq fdq eh
dvvljqhg wr lqyhvwphqw vw|oh dqg d sduw fdq eh dvvljqhg wr dfwlyh vhohfwlrq
ri wkh pdqdjhphqw1 Wkhuhiruh/ vw|oh dqdo|vlv fdq eh xvhg wr flufxpyhqw
wkh sureohp ri vhoi0uhsruwhg vw|ohv lq uhodwlyh shuirupdqfh hydoxdwlrq/ dqg
pruhryhu/ fdq eh dffrpsolvkhg xvlqj uhwxuq gdwd rqo|1
Rqh ri wkh dlpv ri shuirupdqfh hydoxdwlrq lv wr ghwhfw zkhwkhu wkh ixqg
pdqdjhu kdv fhuwdlq delolwlhv wkdw pdnhv wkh ixqg dq dwwudfwlyh lqyhvwphqw
surgxfw/ vxfk wkdw dq lqyhvwru fdq h{whqg klv h!flhqw lqyhvwphqw vhw e|
wdnlqj d srvlwlrq lq wkh pxwxdo ixqgv xqghu frqvlghudwlrq1 Vxssrvh wkdw wkh
uhwxuq ri d pxwxdo ixqg fdq eh zulwwhq dv
o|n ' 
-|n n k|nc +5,
zkhuh k|n  EkcPk uh hfwv wkh delolw| ri wkh ixqg pdqdjhu/ -|n lv d
g0glphqvlrqdo yhfwru ri uhwxuqv ri dvvhw fodvvhv dqg  lv wkh fruuhvsrqglqj
zhljkw yhfwru1
Uhfrqvlghu wkh iroorzlqj uhjuhvvlrq htxdwlrq=
o|n ' @n-|n n |nc +6,
zkhuh  lv d urz yhfwru ri h{srvxuh frh!flhqwv wr wkhg lqlwldo dvvhwv ru dvvhw
fodvvhv dqg |n lv wkh lglrv|qfudwlf huuru whup wkdw lv xqfruuhodwhg zlwk doo
g dvvhw fodvv uhwxuqv1 Wkh frqvwdqw @ lv wkh sdudphwhu ri lqwhuhvw dqg vhuyhv
wkh sxusrvh ri phdvxulqj wkh srwhqwldo delolw| ri wkh ixqg pdqdjhu1 Li zh
dvvxph wkdw wkh delolw| ri wkh ixqg pdqdjhu/ k|nc lv lqghshqghqw ri wkh
uhwxuq rq wkh g dvvhw fodvvhv -|n wkhq lw lv vwudljkwiruzdug wr vkrz wkdw 
lq +6, fdq eh zulwwhq dv
 '
Jd-|n n k|nc -|no
T @od-|no
'  +7,
lpso|lqj wkdw  uh hfwv wkh zhljkwv lq wkh dvvhw fodvvhv1 Pruhryhu/ xqghu
wkh vdph dvvxpswlrq/
@ ' .do|no.d-|no ' .dk|no ' k +8,
6
Wdeoh 4= Qxpehu ri Ixqgv shu Lqyhvwphqw Fdwhjru| dqg Vl}h lq jxloghuv1
Wkh wdeoh uhsruwv wkh qxpehu ri pxwxdo ixqgv lq h{lvwhqfh ehiruh |hdu w shu lq0
yhvwphqw fdwhjru|/ dqg wkh wkh dprxqw wr pdqdjh/ dv uhsruwhg lq Ghfhpehu 4<<91
|hdu 4<<3 4<<6 4<<:239 Vl}h
lqyhvwphqw uhjlrq +lq eloolrq jxloghuv,
Hxurshdq Htxlw| 8 < 43 51<
Uhjlrqdo2Frxqwu| < 46 66 441;
Qruwk Dphulfdq Htxlw| : < 44 413
Qhwkhuodqgv Htxlw| 9 43 76 ;1:
Lqwhuqdwlrqdo Htxlw| 47 4; 64 5518
Hxurshdq Erqgv 7 < 4; 51;
Qhwkhuodqgv pl{2edodqfhg 8 < 44 517
Qhwkhuodqgv Jxloghu Erqgv ; 54 78 4518
Lqwhuqdwlrqdo pl{2edodqfhg 43 46 48 815
Lqwhuqdwlrqdo Erqgv 46 4: 57 5615
wrwdo ;4 45; 574 <6
dqg wkdw lv wkh delolw| zh duh lqwhuhvwhg lq1 Frqvhtxhqwo|/ xqghu wkh dvvxps0
wlrq wkdw wkh delolw| ri wkh ixqg pdqdjhu lv lqghshqghqw ri wkh uhwxuq rq wkh
dvvhw fodvvhv/ uhwxuq0edvhg vw|oh dqdo|vlv lv dq dssursuldwh zd| wr lghqwli|
wkh srwhqwldo delolw| ri wkh ixqg pdqdjhu1
6 Uhodwlyh Shuirupdqfh Hydoxdwlrq
Wkh gdwdedvh wkdw zh hpsor| frqwdlqv 5;< Gxwfk pxwxdo ixqgv/ htxlw| dv
zhoo dv {hg lqfrph dqg rwkhu w|shv ri ixqgv/ dqg lv surylghg e| Plfursdo
Lqf1 Iroorzlqj suhylrxv vwxglhv rq shuirupdqfh hydoxdwlrq/ zh frqfhqwudwh
sulpdulo| rq htxlw| dqg {hg lqfrph ixqgv1 Wkh vdpsoh wkdw zh dqdo|}h
vwduwv lq Mdqxdu| 4<<31 Lq Wdeoh 4 zh suhvhqw wkh pdlq lqyhvwphqw uhjlrqv
iru wkh vdpsoh ri ixqgv dv zhoo dv wkh qxpehu ri ixqgv zlwk vhoi0uhsruwhg
lqyhvwphqw vw|oh fruuhvsrqglqj wr wkhvh lqyhvwphqw uhjlrqv1 Lw dsshduv wkdw
vlqfh wkh hqg ri wkh hljkwlhv wkh qxpehu ri ixqgv kdv jurzq hqruprxvo|1
Gxulqj wkh odvw irxu |hduv h1j1/ wkh qxpehu ri ixqgv kdv doprvw grxeohg1 Wkh
ixqgv wkdw sulpdulo| lqyhvw lq wkh Qhwkhuodqgv lv wkh odujhvw jurxs/ l1h1 <<
rxw ri wkh wrwdo qxpehu ri 5741 Dw wkh hqg ri 4<<9/ wkh wrwdo dprxqw wr
pdqdjh lv 7: eloolrq jxloghuv iru htxlw| ixqgv dqg 79 eloolrq jxloghuv iru {hg
lqfrph ixqgv1 Wkh odujhvw htxlw| ixqg lv Urehfr +Lqwhuqdwlrqdo Htxlw|, dqg
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Wdeoh 5= Vxppdu| Vwdwlvwlfv1 Sdqho D ri wkh wdeoh suhvhqwv wkh dyhudjh prqwko|
uhwxuq dv zhoo dv wkh plqlpxp dqg pd{lpxp uhwxuq shu lqyhvwphqw fdwhjru|1
Sdqho E uhsruwv wkh dyhudjh prqwko| uhwxuqv dqg wkh fruuhvsrqglqj vwdqgdug gh0
yldwlrqv +ehwzhhq sduhqwkhvlv, iru wkh dvvhw fodvvhv1
Sdqho D= dyhudjh prqwko| uhwxuqv shu lqyhvwphqw fdwhjru|
shulrg 4<<304<<:29 4<<604<<:29
lqyhvwphqw uhjlrq phdq plq pd{ phdq plq pd{
Hxurshdq Htxlw| 31:9 3153 4143 41:: 4173 51:;
Uhjlrqdo2Frxqwu| 317; 03148 4169 414: 3177 418;
Qruwk Dphulfdq Htxlw| 4157 319< 5143 418; 31<; 51:5
Qhwkhuodqgv Htxlw| 4179 4148 419; 41<7 319< 5179
Lqwhuqdwlrqdo Htxlw| 31<3 03144 4173 4189 317; 515;
Hxurshdq Erqgv 31:< 3194 4148 31:6 3166 419;
Qhwkhuodqgv pl{2edodqfhg 4133 31;7 4145 4158 3176 418:
Qhwkhuodqgv Jxloghu Erqgv 3185 3158 31:8 3184 314; 31:<
Lqwhuqdwlrqdo pl{2edodqfhg 3197 3166 4137 31<: 3189 4176
Lqwhuqdwlrqdo Erqgv 3194 3173 31:< 3195 315: 416;
Sdqho E= dyhudjh prqwko| uhwxuqv dqg vwdqgdug ghyldwlrqv dvvhw fodvvhv
PVFL hxursh +Vhxursh, 413< +7156, 41:6 +6188,
PVFL zruog +Vzruog, 31;< +718:, 418; +61<4,
Vdo1 Eurwkhuv J: erqg +Ezruog, 31;3 +615<, 31;7 +614;,
FEV vwrfn lqgh{ +Vqhwk, 418< +61<4, 5174 +61:;,
FEV erqg lqgh{ +Eqhwk, 31:7 +31<;, 31:4 +4137,
60prqwk ghsrvlw +ghsrv, 3185 +3153, 316; +3145,
wkh odujhvw {hg lqfrph ixqg lv Uruhqwr +Lqwhuqdwlrqdo Erqgv, zlwk 4318 dqg
:17 eloolrq jxloghuv uhvshfwlyho| xqghu pdqdjhphqw dw wkh hqg ri 4<<91
Lq Sdqho D ri Wdeoh 5 zh suhvhqw wkh dyhudjh prqwko| uhwxuq shu lq0
yhvwphqw fdwhjru| iru wkh vdpsoh ri pxwxdo ixqgv1 Gxulqj wkh shulrg 4<<30
4<<:239 dv zhoo dv wkh vxeshulrg 4<<604<<:23:/ wkh ixqgv wkdw sulpdulo|
lqyhvw lq Gxwfk htxlw| kdyh wkh kljkhvw dyhudjh prqwko| uhwxuq/ l1h1 4179(
dqg 41<7( uhvshfwlyho| +dssur{lpdwho| 4:18( dqg 5616( dqqxdoo|,1
Lq uhodwlyh shuirupdqfh hydoxdwlrq/ wkh dyhudjh uhwxuq ri d pxwxdo ixqg lv
frpsduhg zlwk d ehqfkpdun wkdw fruuhvsrqgv wr wkh lqyhvwphqw vw|oh1 Sdqho
E ri Wdeoh 5 uhsruwv wkh dyhudjh prqwko| uhwxuqv dqg wkh fruuhvsrqglqj vwdq0
gdug ghyldwlrqv iru wkh iroorzlqj vl{ dvvhw fodvvhv ryhu wzr vdpsoh shulrgv=
wkuhh htxlw| vw|oh lqglfhv= PVFL Zruog htxlwlhv/ PVFL Hxursh htxlwlhv/ FEV
Qhwkhuodqgv htxlwlhv/ wzr erqg vw|oh lqglfhv= Vdorprq Eurwkhuv J: erqg lq0
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gh{/ wkh FEV jhqhudo erqg lqgh{ dqg d wkuhh0prqwk Gxwfk fxuuhqf| ghsrvlw1
Orrnlqj dw wkh uhvxowv lq Wdeoh 5 lw dsshduv wkdw rq dyhudjh/ iru lqvwdqfh/
Gxwfk pxwxdo ixqgv zlwk pdlq lqyhvwphqw remhfwlyh *Qhwkhuodqgv Htxlw|*
xqghushuirup wkh fruuhvsrqglqj Gxwfk vwrfn lqgh{ e| 3146( ryhu wkh shulrg
4<<304<<:239/ zkloh ryhu wkh vxeshulrg 4<<604<<:239 wklv xqghushuirupdqfh
lqfuhdvhv wr 317:(1 Krzhyhu/ wkh dyhudjh ixqg zlwk lqyhvwphqw remhfwlyh *Lq0
whuqdwlrqdo Htxlw|* grhv kdugo| vkrz xqghu ru rxwshuirupdqfh ri wkh PVFL
Zruog lqgh{1
Dq h{sodqdwlrq iru wkh xqghushuirupdqfh ri wkh pxwxdo ixqgv pljkw eh
wkdw wkh pxwxdo ixqgv krog d fdvk srvlwlrq dv zhoo1 Rqh ri wkh uhdvrqv iru
kdylqj vxfk d oltxlglw| srvlwlrq lv wkdw pxwxdo ixqgv fdq txlfno| uhvsrqg
wr lqyhvwruv zklfk vhoo wkhlu vkduh lq wkh pxwxdo ixqg/ zlwkrxw kdylqj wr
vhoo d fruuhvsrqglqj sduw ri wkh pxwxdo ixqg*v sruwirolr lpphgldwho|1 Wkhuh0
iruh/ d gluhfw frpsdulvrq ehwzhhq wkh uhwxuq rq wkh ixqg dqg wkh uhwxuq rq
wkh lqgh{ fruuhvsrqglqj wr wkh vhoi0uhsruwhg vw|oh lv vrphzkdw xqidlu1 Vw|oh
dqdo|vlv zloo eh xvhg wr flufxpyhqw wklv sureohp1 Pruhryhu/ dv phqwlrqhg
e| Eurzq dqg Jrhw}pdqq ^4<<:`/ ixqg pdqdjhuv fdq hdvlo| plvohdg uhodwlyh
shuirupdqfh hydoxdwlrq e| lqyhvwlqj lq dvvhwv fodvvhv ru sduwv ri wkh zruog
wkdw duh qrw lq dffrugdqfh zlwk wkhlu uhsruwhg lqyhvwphqw vw|oh1
Lq rughu wr h{dplqh zkhwkhu wkh uhsruwhg lqyhvwphqw vw|oh frlqflghv zlwk
wkh dfwxdo vw|oh/ zh dsso| uhwxuq0edvhg vw|oh dqdo|vlv xvlqj wkh vl{ vw|oh lq0
glfhv lqwurgxfhg deryh1 Qrwh wkdw wkhvh lqglfhv fdq eh lqwhusuhwhg dv idfwru0
plplfnlqj sruwirolrv iru wkh idfwruv wkdw gulyh dvvhw uhwxuqv1 Lq Wdeoh 6 zh
suhvhqw d zhljkwhg dyhudjh h{srvxuh iru wkh pdlq lqyhvwphqw fdwhjrulhv wkdw
lv rewdlqhg e| hvwlpdwlqj wkh frqvwudlqhg uhjuhvvlrq htxdwlrq +4, iru wkh vdp0
soh ri Gxwfk htxlw| ixqgv1 Wkh zhljkw ri d ixqg lq wkh frpsxwdwlrq ri wkh
zhljkwhg dyhudjh lv ghwhuplqhg e| wkh vl}h ri wkh ixqg dv uhsruwhg dw wkh hqg
ri 4<<91
Qrw vxusulvlqjo|/ rq dyhudjh/ wkh hvwlpdwhg pd{lpxp h{srvxuh zlwklq dq
lqyhvwphqw fdwhjru| fruuhvsrqgv wr wkh lqyhvwphqw remhfwlyh dv uhsruwhg e|
wkh pxwxdo ixqg1 Krzhyhu/ li zh orrn dw ixqgv zlwk lqyhvwphqw remhfwlyh
*Lqwhuqdwlrqdo Htxlw|* wkhq lw dsshduv wkdw wkhvh ixqgv duh kljko| h{srvhg wr
Gxwfk htxlw|1 Frqvhtxhqwo|/ uhodwlyh shuirupdqfh hydoxdwlrq frxog lq idfw eh
jdphg e| wkh ixqg pdqdjhuv/ vlqfh prvw ri wkh pxwxdo ixqgv duh ryhuzhljkw0
lqj Gxwfk htxlw|1 Ixuwkhupruh/ dq lqglylgxdo lqyhvwru wkdw lv frqvlghulqj wr
h{whqg klv sruwirolr zlwk dq lqwhuqdwlrqdoo| lqyhvwlqj pxwxdo ixqg/ dfwxdoo|
lqyhvwv lq d ixqg wkdw lv kljko| h{srvhg wr wkh grphvwlf pdunhw1 Pruhryhu/ li
zh frpsduh wkh h{srvxuh ri ixqgv zlwk lqyhvwphqw remhfwlyh *Qhwkhuodqgv ht0
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Wdeoh 6= Hvwlpdwhg H{srvxuhv1 Wkh wdeoh vkrzv wkh zhljkwhg0dyhudjh hvwl0
pdwhg vw|oh ri Gxwfk htxlw| ixqgv +lq wkh froxpv odehoohg *dyj+zjw,*, iru yh vhoi0
uhsruwhg lqyhvwphqw fdwhjrulhv ryhu wkh shulrgv 4<<304<<:239 dqg 4<<604<<:2391
Wkh zhljkw ri wkh ixqg lv ghwhuplqhg e| wkh vl}h ri wkh ixqg dw wkh hqg ri 4<<91
Wkh froxpv odehoohg *pd{* uhsruw wkh pd{lpxp hvwlpdwhg h{srvxuh ri d ixqg lq
wklv lqyhvwphqw fdwhjru| wr d vw|oh lqgh{/ zkloh wkh froxpq *qu* uhsruwv wkh qxp0
ehu ri ixqgv lq wkh lqyhvwphqw fdwhjru| wkdw duh h{srvhg wr d vw|oh lqgh{1 Wkh
hvwlpdwh iru d lv lq ( shu prqwk/ zkloh wkh qxpehu ri ixqgv ehklqg wkh hvwlpdwh
iru d lv wkh wrwdo qxpehu ri ixqgv lq wkh lqyhvwphqw fdwhjru|1
Lqyhvwphqw Hxurshdq Uhjlrqdo Qruwk Dphulfdq
Uhjlrq htxlw| htxlw| htxlw|
shulrg 4<<3 0 4<<:239
dyj+zjw, pd{ qu dyj+zjw, pd{ qu dyj+zjw, pd{ qu
d 03156 03139 8 3136 314: < 3173 414< :
Vhxursh 318< 31:9 7 3159 3174 6 3137 3155 5
Vzruog 3135 3136 5 3184 4133 < 3165 318< 8
Ezruog 3133 313< 4 313; 314; 5 3179 31:; 9
Vqhwk 315: 318: 8 3146 3175 6 3147 314; 7
Eqhwk 313: 3176 6 3133 3133 3 3133 3133 3
ghsrv 3138 3156 8 3135 314: 6 3138 31<7 5
U2 319< 31;5 3187 3196 3176 319;
shulrg 4<<6 0 4<<:239
d 3138 414: < 03178 03139 46 3143 5168 <
Vhxursh 3199 31;8 < 314: 31;; 7 313< 3163 8
Vzruog 313< 31;7 : 31:: 4133 43 3153 31<4 :
Ezruog 3133 313< 5 3133 3163 4 3167 318; ;
Vqhwk 3148 3165 8 3139 3164 6 3163 3177 :
Eqhwk 3133 3133 3 3133 3133 3 3133 3133 3
ghsrv 3143 3187 ; 3133 3146 7 313; 4133 8





shulrg 4<<3 0 4<<:239
dyj+zjw, pd{ qu dyj+zjw, pd{ qu
d 3155 315< 9 0313< 314; 47
Vhxursh 3145 314: 9 313< 3169 46
Vzruog 3133 3134 4 3184 31:4 45
Ezruog 3133 3136 4 3134 3173 9
Vqhwk 31:9 31<5 9 3163 318< 46
Eqhwk 3136 313; 5 3134 3156 8
ghsrv 313; 3158 8 313; 31:8 <
U2 31;8 31;< 31;9 31<3
shulrg 4<<6 0 4<<:239
d 3179 31<: 43 03143 3189 4;
Vhxursh 3156 316< ; 3149 4133 49
Vzruog 3138 3146 : 3186 31:9 49
Ezruog 3133 3136 4 3134 3154 7
Vqhwk 3183 31:7 43 3155 3183 47
Eqhwk 3135 3153 4 3133 3144 4
ghsrv 3153 31:6 < 313< 31:6 48
U2 31:5 31<5 31;5 31;;
xlw|* ryhu wkh wzr vdpsoh shulrgv/ wkhq lw dsshduv wkdw gxulqj wkh vxeshulrg
4<<604<<:239 pxwxdo ixqgv duh pruh h{srvhg wr wkh fdvk ghsrvlw/ lqglfdw0
lqj wkdw pxwxdo ixqgv khog pruh fdvk gxulqj wklv shulrg1 Frqvhtxhqwo|/ wkh
dyhudjh prqwko| xqghushuirupdqfh ri 317:( +Wdeoh 5, pljkw eh gxh wr wklv
udwkhu odujh srvlwlrq lq fdvk1 Wkh uhodwlyho| orz ydoxh ri -2 iru wkh ixqgv zlwk
remhfwlyh *Uhjlrqdo htxlw|* dqg *Qruwk Dphulfdq htxlw|* lqglfdwhv wkdw wkh
vw|oh lqglfhv wkdw zh hpsor| gr qrw vx!flhqwo| fryhu wkh dfwxdo lqyhvwphqw
vw|oh iru wkhvh pxwxdo ixqgv1
Lq rughu wr looxvwudwh wkh hhfw ri xvlqj vw|oh dqdo|vlv lq uhodwlyh shuiru0
pdqfh hydoxdwlrq/ zh vkrz lq Iljxuh 4 klvwrjudpv iru wkh uhodwlyh shuiru0
pdqfh ri pxwxdo ixqgv ryhu wkh shulrg 4<<6 wkurxjk 4<<:2391 Lq Iljxuh 4/
zh frpsduh uhodwlyh shuirupdqfh hydoxdwlrq xvlqj d ehqfkpdun wkdw fruuh0
vsrqgv wr wkh uhsruwhg lqyhvwphqw vw|oh zlwk uhodwlyh shuirupdqfh hydoxdwlrq
xvlqj wkh ixqg*v hvwlpdwhg h{srvxuh wr d sdvvlyh sruwirolr ri lqglfhv dv ehqfk0
;
pdun1 Qrwh wkdw rxu dqdo|vlv glhuv iurp Eurzq dqg Jrhw}pdqq ^4<<:`/ zkr
dvvxph wkdw doo ixqgv lqyhvw lq rqh lqyhvwphqw vw|oh rqo|/ wkdw lv hvwlpdwhg
iurp wkh gdwd1 Lq jhqhudo/ lw dsshduv wr eh wkh fdvh wkdw wkh uhodwlyh shuiru0
pdqfh ri pxwxdo ixqgv lpsuryhv zkhq xvlqj wkh hvwlpdwhg vw|oh ri d ixqg
dv d ehqfkpdun1 Lq sduwlfxodu/ doo wkh pxwxdo ixqgv zlwk lqyhvwphqw remhf0
wlyh *Qhwkhuodqgv htxlw|* rxwshuirup wkh hvwlpdwhg vw|oh/ zkloh prvw ri wkhp
xqghushuirup wkh Gxwfk FEV vwrfn lqgh{/ lqglfdwlqj wkdw wkh fdvk srvlwlrq
wkdw wkh pxwxdo ixqgv krog vhulrxvo| dhfwv uhodwlyh shuirupdqfh hydoxdwlrq1
Dv dq looxvwudwlrq/ dw wkh lqglylgxdo ixqg ohyho/ rqh ri wkh odujhvw ixqgv dw
wkh hqg ri 4<<9 zlwk remhfwlyh *Qhwkhuodqgv htxlw|*/ l1h1 wkh DEQ DPUR
Qhwkhuodqgv ixqg/ rxwshuiruphg wkh Gxwfk FEV vwrfn lqgh{ zlwk rqo| 3137(
shu prqwk/ zkloh diwhu wdnlqj wkh h{srvxuh wr glhuhqw dvvhw fodvvhv lqwr df0
frxqw/ wkh rxwshuirupdqfh lqfuhdvhv wr doprvw 3173( shu prqwk1 Wkh ixqg
kdv dq dyhudjh hvwlpdwhg h{srvxuh wr fdvk ri doprvw ;( ryhu wkh shulrg
4<<604<<:2391
Iru ixqgv zlwk lqyhvwphqw remhfwlyh *Lqwhuqdwlrqdo htxlw|* wkh uhvxow lv
vrphzkdw glhuhqw1 Dowkrxjk wkh h{wuhph xqghushuirupdqfh ri d qxpehu
ri ixqgv wkdw zdv suhvhqw lq fdvh ri shuirupdqfh hydoxdwlrq uhodwlyh wr wkh
uhsruwhg vw|oh kdv glvdsshduhg/ prvw ri wkh ixqgv voljkwo| xqghushuirup wkh
uhsolfdwlqj vwudwhj| wkdw fryhuv wkh ixqg*v lqyhvwphqw vw|oh/ zkloh wkh odujhvw
sduw ri wklv jurxs rxwshuiruphg wkh ehqfkpdun fruuhvsrqglqj wr wkh uhsruwhg
lqyhvwphqw vw|oh/ l1h1 wkluwhhq yv qlqh ixqgv uhvshfwlyho|1 Iru wkhvh ixqgv
vrph jdplqj pljkw eh suhvhqw/ suredeo| fdxvhg e| wkh h{srvxuh wr Gxwfk
htxlw|1
Iru Gxwfk {hg lqfrph pxwxdo ixqgv zh uhshdwhg wkh deryh vw|oh dqdo|0
vlv1 Wkh uhvxow fdq eh irxqg lq dsshqgl{ D1 Vlplodu wr wkh htxlw| ixqgv/
lw dsshduv wkdw prvw {hg lqfrph pxwxdo ixqgv kdyh dq hvwlpdwhg vw|oh
wkdw fruuhvsrqgv wr wkh vhoi0uhsruwhg lqyhvwphqw vw|oh1 Krzhyhu/ wkh ixqgv
zlwk remhfwlyh *Lqwhuqdwlrqdo erqgv* duh khdylo| h{srvhg wr wkh Gxwfk FEV
erqg lqgh{1 Frqvhtxhqwo|/ d Gxwfk lqyhvwru wkdw frqvlghuv wr h{whqg klv lql0
wldo sruwirolr zlwk dq lqwhuqdwlrqdoo| lqyhvwlqj {hg lqfrph ixqg/ lv dfwxdoo|
orrnlqj dw ixqgv wkdw duh kljko| h{srvhg wr wkh Gxwfk {hg lqfrph pdunhw1
<
Iljxuh 4= Uhodwlyh Shuirupdqfh +(shu prqwk,1 Wkh jxuhv vkrz wkh
uhodwlyh xqghu ru rxwshuirupdqfh ri wkh vdpsoh ri pxwxdo ixqgv frpsduhg wr wkh
uhsruwhg vw|oh ru wr wkh ixqg*v hvwlpdwhg h{srvxuh wr d sdvvlyh sruwirolr ri lqglfhv























































































7 Shuirupdqfh Hydoxdwlrq xvlqj wkh Mhqvhq
Phdvxuh
Rqh ri wkh ehvw nqrzq wudglwlrqdo zd|v ri phdvxulqj pxwxdo ixqg shuiru0
pdqfhv lv wkh Mhqvhq phdvxuh +Mhqvhq ^4<9;`,1 Wkh jhqhudol}hg Mhqvhq phd0
vxuh fdq eh rewdlqhg dv wkh lqwhufhsw lq wkh iroorzlqj uhjuhvvlrq htxdwlrq=
Eo|n  # ' kaE# nE-|n  #g n |nc +9,
zkhuh o|n lv wkh uhwxuq yhfwru ri wkh pxwxdo ixqg/ -|n lv d g0glphqvlrqdo
uhwxuq yhfwru ri vrph ehqfkpdun dvvhwv/ g lv d g0glphqvlrqdo yhfwru ri
rqhv/ # lv wkh ulvn iuhh udwh +li dydlodeoh, ru vrph suhvshflhg }hur ehwd udwh4
4Wkh }hur ehwd udwh  lv wkh uhwxuq rq d sruwirolr wkdw lv xqfruuhodwhg zlwk wkh
lqyhvwru*v lqlwldo sruwirolr/ dqg lv wkhuhiruh uhodwhg wr wkh lqyhvwru*v ulvn dyhuvlrq1
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dvvrfldwhg zlwk wkh lqyhvwru*v sruwirolr zlwk h{shfwhg uhwxuq >c  lv d  
g urz yhfwru ri vorsh frh!flhqwv dqg |n lv wkh lglrv|qfudwlf huuru whup
zklfk lv xqfruuhodwhg zlwk wkh g ehqfkpdun dvvhwv dqg kdv h{shfwdwlrq
}hur1 Qrwh wkdw kaE# jhqhudol}hv wkh ruljlqdo doskd0phdvxuh sursrvhg e|
Mhqvhq ^4<9;`1 Iluvw ri doo/ Mhqvhq dvvxphg wkdw rqh ri wkh ehqfkpdun dvvhwv
lv d ulvn iuhh ghsrvlw/ zkdw lpsolhv wkdw wkh }hur ehwd udwh htxdov wkh ulvn iuhh
udwh1 Vhfrqgo|/ Mhqvhq frqvlghuhg wkh fdvh ri rqo| wzr ehqfkpdun dvvhwv/ l1h1
wkh ulvn iuhh udwh dqg wkh pdunhw sruwirolr/ zkloh g lq +9, lv qrw uhvwulfwhg
wr wzr1
Lq d whvw iru rxwshuirupdqfh ri d pxwxdo ixqg zlwk uhvshfw wr g ehqfk0
pdun dvvhwv/ wkh iroorzlqj k|srwkhvlv lv whvwhg=
Mf G kaE# ' f +:,
Dowhuqdwlyho|/ whvwlqj ri wkh k|srwkhvlv +:, fdq eh lqwhusuhwhg dv whvwlqj
zkhwkhu dq lqyhvwru zlwk d sduwlfxodu ulvn dyhuvlrq fdqqrw h{whqg wkh phdq0
yduldqfh h!flhqw vhw e| lqyhvwlqj lq wkh pxwxdo ixqg/ zkhuh # lv wkh }hur ehwd
udwh ri wkh lqyhvwru*v sruwirolr fruuhvsrqglqj wr wkh lqyhvwru*v ulvn dyhuvlrq1
Ru sxw glhuhqwo|/ whvwlqj ri +:, fdq eh lqwhusuhwhg dv whvwlqj iru lqwhuvhfwlrq
ri wkh lqlwldo dqg h{whqghg phdq0yduldqfh iurqwlhu lq wkh lqyhvwru*v lqlwldo rs0
wlpdo sruwirolr orfdwlrq1 Dv vkrzq e|/ iru lqvwdqfh Howrq/ Juxehu dqg Eodnh
^4<<9`/ d srvlwlyh Mhqvhq phdvxuh lqglfdwhv wkdw d phdq0yduldqfh lqyhvwru
zkrvh fxuuhqw sruwirolr lv fryhuhg e| wkh g ehqfkpdun dvvhwv fdq h{whqg
wkh phdq0yduldqfh h!flhqw vhw e| wdnlqj d orqj srvlwlrq lq wkh ixqg xqghu
frqvlghudwlrq1 D qhjdwlyh phdvxuh lpsolhv dq h{whqvlrq e| wdnlqj d vkruw
srvlwlrq lq wkh ixqg1
Lw lv lpsruwdqw wr qrwh wkdw wkhuh lv d forvh olqn ehwzhhq wkh jhqhudol}hg
Mhqvhq phdvxuh dqg shuirupdqfh hydoxdwlrq uhodwlyh wr wkh lqyhvwphqw vw|oh
hvwlpdwhg iurp uhwxuq0edvhg vw|oh dqdo|vlv dv lq Vhfwlrq 61 Lw lv vwudljkwiru0
zdug wr vkrz wkdw wkh jhqhudol}hg Mhqvhq phdvxuh fdq eh zulwwhq dv
kaE# ' @ Eg#c +;,
zkhuh @ dqg  fdq eh rewdlqhg iurp wkh Kxehupdq dqg Ndqgho ^4<;:` uh0
juhvvlrq htxdwlrq +6,1 Uhfdoo wkdw lq uhwxuq0edvhg vw|oh dqdo|vlv/ htxdwlrq
+6, lv hvwlpdwhg xqghu wkh dvvxpswlrq wkdw g '  Wklv lpsolhv wkdw lq
uhwxuq0edvhg vw|oh dqdo|vlv zh douhdg| lpsrvh d sduw ri wkh qxoo k|srwkhvlv
+:,1 Pruhryhu/ wkh uhvwulfwlrq wkdw wkh lqglylgxdo h{srvxuh frh!flhqwv vkrxog
eh htxdo ru juhdwhu wkdq }hur lv dvvxphg wr krog lq wkh srsxodwlrq1
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Ohw xv frqvlghu wkh fdvh wkdw zkhuh +5, krogv/ l1h1 wkh ixqg pdqdjhu*v
delolw| lv xqfruuhodwhg zlwk doo vw|oh lqglfhv1 Lq wkdw fdvh wkh jhqhudol}hg
Mhqvhq phdvxuh uhgxfhv wr wkh sdudphwhu @ zklfk vhuyhv wkh sxusrvh ri phd0
vxulqj wkh delolw| ri wkh ixqg pdqdjhu dv vkrzq lq +8,1 Frqvhtxhqwo|/ wkh
jhqhudol}hg Mhqvhq phdvxuh kdv wkh dgydqwdjh wkdw lw lv gluhfwo| uhodwhg wr
h!flhqw sruwirolr fkrlfh/ exw uhgxfhv wr uhodwlyh shuirupdqfh hydoxdwlrq lq dq
lpsruwdqw vshfldo fdvh1 Qrwh wkdw lq hydoxdwlqj shuirupdqfhv xvlqj wkh jhq0
hudol}hg Mhqvhq phdvxuh lw lv xvxdoo| qrw dvvxphg wkdw wkh delolw| ri wkh ixqg
pdqdjhu lv xqfruuhodwhg zlwk wkh uhwxuq rq wkh g ehqfkpdun dvvhwv/ dqg lq
wkdw vhqvh/ wkh jhqhudol}hg Mhqvhq phdvxuh lv ohvv uhvwulfwlyh lq ghwhfwlqj d
pdqdjhu*v delolw|1
Lq Wdeoh 7 zh uhsruw wkh zhljkwhg0dyhudjh jhqhudol}hg Mhqvhq phdvxuh
iru wkh yh lqyhvwphqw fdwhjrulhv/ zkhuh zh dvvxph wkdw wkh lqyhvwru*v lqlwldo
sruwirolr lv dq h!flhqw frpelqdwlrq ri wkh vl{ dvvhw fodvv lqglfhv ri Vhfwlrq
61 Wkh zhljkw ri d ixqg lq wkh frpsxwdwlrq ri wkh zhljkwhg0dyhudjh lv/ dv
ehiruh/ ghwhuplqhg e| wkh vl}h ri wkh ixqg dv uhsruwhg dw wkh hqg ri 4<<91 Zh
gr qrw lpsrvh wkdw dq lqyhvwru lv reoljdwhg wr lqyhvw doo klv zhdowk/ lpso|lqj
wkh dydlodelolw| ri d ulvn iuhh dvvhw zlwk }hur uhwxuq51 Iru wkh vdpsoh shulrg
4<<304<<:239/ zh frqvlghu wzr glhuhqw h{shfwhg uhwxuqv rq wkh lqyhvwru*v
sruwirolr1 Iluvw ri doo/ zh frqvlghu dq h{shfwhg uhwxuq ri 3188( prqwko| rq
klv fxuuhqw h!flhqw sruwirolr ri g ehqfkpdun dvvhwv/ zklfk fruuhvsrqgv zlwk
d }hur ehwd udwh ri 3133(1 Wklv sruwirolr lv wkh }hur wdqjhqf| sruwirolr/ l1h1
iru h{shfwhg uhwxuqv juhdwhu wkdq ru htxdo wr 3188( doo zhdowk lv lqyhvwhg
lq wkh ulvn| dvvhwv1 Vhfrqg/ zh frqvlghu dq h{shfwhg uhwxuq ri 618( rq wkh
lqyhvwru*v sruwirolr/ fruuhvsrqglqj wr d }hur ehwd udwh ri 31867(1 Wklv }hur
ehwd udwh fruuhvsrqgv wr wkh lqwhufhsw ri wkh dv|pswrwh ri wkh phdq0yduldqfh
iurqwlhu ri wkh ehqfkpdun dvvhwv1 Dowhuqdwlyho|/ lw fdq eh vwdwhg wkdw wklv }hur
ehwd udwh uh hfwv wkh ehkdylru ri d ulvn qhxwudo lqyhvwru1 Zh dovr frpsxwhg
wkh jhqhudol}hg Mhqvhq phdvxuh iru wkh vxeshulrg 4<<604<<:2391 Iru wklv
fdvh/ wkh }hur wdqjhqf| sruwirolr kdv dq h{shfwhg uhwxuq ri 3173(/ zkloh dq
h{shfwhg uhwxuq ri 618( rq wkh lqyhvwru*v h!flhqw sruwirolr qrz fruuhvsrqgv
wr d }hur ehwd udwh ri 316;(1
Iurp wkh hvwlpdwhv edvhg rq wkh shulrg 4<<304<<:239 lw dsshduv wkdw/
rq dyhudjh/ wkh pxwxdo ixqgv zlwk lqyhvwphqw remhfwlyh *Qhwkhuodqgv htxlw|*
rhu wkh lqyhvwru dq h{whqvlrq ri wkh h!flhqw vhw e| wdnlqj d orqj srvlwlrq lq
prvw ri wkh pxwxdo ixqgv xqghu frqvlghudwlrq/ lqghshqghqw ri wkh lqyhvwru*v
5Lw lv qrw doorzhg wr wdnh d vkruw srvlwlrq lq d ulvn iuhh dvvhw zlwk }hur uhwxuq1
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Wdeoh 7= Jhqhudol}hg Mhqvhq phdvxuh1 Wkh wdeoh uhsruwv iru wzr vdpsoh
shulrgv dqg d qxpehu ri glhuhqw h{shfwhg uhwxuqv rq wkh lqyhvwru*v sruwirolr d
zhljkwhg0dyhudjh jhqhudol}hg Mhqvhq phdvxuh zlwk fruuhvsrqglqj vwdqgdug ghyld0
wlrq +lq wkh froxpqv odehoohg *dyj+zjw,*, dv zhoo dv wkh plqlpxp dqg pd{lpxp
jhqhudol}hg Mhqvhq phdvxuh shu lqyhvwphqw fdwhjru|1 Wkh zhljkw ri wkh ixqg lq
wkh zhljkwhg0dyhudjh lv ghwhuplqhg e| wkh vl}h ri wkh ixqg dw wkh hqg ri 4<<91 Wkh
vwdqgdug ghyldwlrq ri wkh zhljkwhg0dyhudjh lv fdofxodwhg e| wdnlqj wkh fruuhodwlrqv
ehwzhhq wkh lqglylgxdo ixqgv lqwr dffrxqw1 Doo wkh ydoxhv duh rq d prqwko| edvlv1
D Mhqvhq phdvxuh sulqwhg lq lwdolfv lqglfdwhv vljqlfdqw dw wkh 8( ohyho1
Lqyhvwphqw  @ 3=88(  @ 6=83(
Uhjlrq dyj+zjw, plq pd{ dyj+zjw, plq pd{
a a a a a a
shulrg 4<<3 0 4<<:239
Hxursh 3173 +3197, 03147 3198 0315; +3155, 04184 03139
Uhjlrqdo 0519: +4147, 061:8 3153 03149 +3173, 0415: 3146
Qruwk Dphulfd 316< +31;4, 04147 <18: 3173 +315;, 03156 4179
Qhwkhuodqgv 318; +3174, 0315: 4156 3154 +3147, 03148 315<
Lqwhuqdwlrqdo 03149 +316<, 031<4 4144 0313; +3147, 031<4 314;
shulrg 4<<6 0 4<<:239
 @ 3=73(  @ 6=83(
Hxursh 3176 +3189, 07143 41:6 313: +314<, 0315; 31<3
Uhjlrqdo 07193 +5158, 081;4 0416< 03187 +31:8, 04186 3146
Qruwk Dphulfd 5186 +31;4, 3189 45199 3147 +315:, 0316; 6193
Qhwkhuodqgv 4138 +3184, 03157 51<; 317< +314:, 3143 4139
Lqwhuqdwlrqdo 3178 +318<, 0:1;; 4193 03144 +3153, 03178 3185
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ulvn dyhuvlrq1 Wkhvh pxwxdo ixqgv vkrz rxwshuirupdqfh ri wkh vhw ri g
ehqfkpdun dvvhwv/ zkloh wkh ixqgv zlwk lqyhvwphqw remhfwlyh *Uhjlrqdo* ru
*Lqwhuqdwlrqdo htxlw|* prvwo| xqghushuirup wkh g ehqfkpdun dvvhwv1 Iru
wkh hvwlpdwhv edvhg rq wkh vxeshulrg 4<<604<<:239 d frpsdudeoh sdwwhuq lv
irxqg1 Lqghshqghqw ri wkh lqyhvwru*v ulvn dyhuvlrq/ prvw ri wkh pxwxdo ixqgv
zlwk lqyhvwphqw remhfwlyh *Qhwkhuodqgv* rhu wkh lqyhvwru dq h{whqvlrq ri wkh
h!flhqw vhw e| wdnlqj d orqj srvlwlrq lq wkh ixqgv xqghu frqvlghudwlrq1
Wkh revhuyhg rxwshuirupdqfh rq d uhodwlyh dv zhoo dv rq d ulvn0dgmxvwhg
edvlv ri Gxwfk pxwxdo ixqgv wkdw pdlqo| lqyhvw lq wkh Qhwkhuodqgv pljkw
eh dq lqglfdwlrq ri d grphvwlf pdunhw hhfw1 Wkh nqrzohgjh ri wkh vwrfn
pdunhw zkhuh wkh ixqg lv orfdwhg pljkw h{sodlq zk| wklv sduwlfxodu jurxs
ri ixqg pdqdjhuv dsshduv wr kdyh delolw|1 Qrwh wkdw xqghushuirupdqfh fru0
uhvsrqgv zlwk wdnlqj d vkruw srvlwlrq lq wkh pxwxdo ixqgv iru dq h{whqvlrq
ri wkh h!flhqw vhw1 Krzhyhu/ dq lqyhvwru zloo eh frqiurqwhg zlwk vkruw vdohv
uhvwulfwlrqv1 Pruhryhu/ lw lv vwudljkwiruzdug wr vkrz wkdw d srvlwlyh jhqhu0
dol}hg Mhqvhq phdvxuh iru d pxwxdo ixqg fdq frlqflgh zlwk vkruw srvlwlrqv
lq wkh ehqfkpdun dvvhwv/ zklfk lv dq lpsruwdqw gudzedfn ri wklv phdvxuh ri
rxwshuirupdqfh1
Dw wkh lqglylgxdo ixqg ohyho wkh uhvxow ri wkh HGFF Qhwkhuodqgv Dqwloohv
ixqg +Qruwk Dphulfdq htxlw|, lv prvw vwulnlqj1 Iru wkh }hur wdqjhqf| sruw0
irolr wkh ixqg vkrzv d vljqlfdqw h{wuhph rxwshuirupdqfh ri derxw <18( dqg
4518( rq d prqwko| edvlv/ iru wkh shulrg 4<<304<<:239 dqg wkh vxeshulrg
4<<604<<:239 uhvshfwlyho|1 Wkh rxwshuirupdqfh ri wklv ixqg dovr h{sodlqv
wkh dyhudjh rxwshuirupdqfh ri wkh jurxs ri ixqgv zlwk lqyhvwphqw remhfwlyh
*Qruwk Dphulfdq htxlw|*1 Zkhq zh wdnh lqwr dffrxqw wkh hvwlpdwhg h{sr0
vxuh wr wkh glhuhqw lqyhvwphqw vw|oh lqglfhv wkdw zh rewdlqhg lq Vhfwlrq 6
iru wklv ixqg/ lw dsshduv wkdw wkh ixqg lv kljko| h{srvhg wr wkh wkuhh0prqwk
fxuuhqf| ghsrvlw1 Vlqfh wkh fxuuhqf| ghsrvlw lv lqfoxghg lq wkh vhw ri g
ehqfkpdun dvvhwv/ wkh h{wuhph rxwshuirupdqfh fdqqrw eh h{sodlqhg e| wkh
kxjh h{srvxuh wr wklv wkuhh0prqwk fxuuhqf| ghsrvlw1 Dssduhqwo|/ lw lv wkh
fdvh wkdw wkh HGFF Qhwkhuodqgv Dqwloohv ixqg lv qrw d wudglwlrqdo pxwxdo
ixqg wkdw lv olplwhg wr olwwoh ru qr ohyhudjh +vhh dovr Ixqj dqg Kvlhk ^4<<:`,1
Frqvhtxhqwo|/ wkh ulvn lqyroyhg iru d srvlwlrq lq d vr0fdoohg khgjh ixqg lv rq
dyhudjh pxfk kljkhu wkdq iru d wudglwlrqdo ixqg1 Iru wkh HGFF Qhwkhuodqgv
Dqwloohv ixqg wkh ulvn/ dv phdvxuhg e| wkh vwdqgdug ghyldwlrq/ dsshduv wr eh
doprvw 43(/ zklfk lv wzlfh wkh ulvn lqyroyhg lq d srvlwlrq lq wkh rwkhu ixqgv
zlwklq wkh vdph lqyhvwphqw vw|oh1
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8 Shuirupdqfh Dqdo|vlv xqghu Vkruw Vdohv Uh0
vwulfwlrqv
Vlqfh lw lv xvxdoo| qrw srvvleoh iru dq lqglylgxdo lqyhvwru wr wdnh d vkruw
srvlwlrq lq d pxwxdo ixqg ru d ehqfkpdun dvvhw/ lw lv uhohydqw wr frqvlghu
whvwv iru rxwshuirupdqfh ri pxwxdo ixqgv xqghu vkruw vdohv frqvwudlqwv rq
wkh pxwxdo ixqgv dv zhoo dv rq wkh ehqfkpdun dvvhwv/ zlwk wkh h{fhswlrq
ri wkh wkuhh0prqwk fxuuhqf| ghsrvlw1 Pdunrzlw} ^4<<4` kdv vkrzq wkdw wkh
phdq0yduldqfh iurqwlhu ri doo ehqfkpdun dvvhwv dqg wkh pxwxdo ixqg xqghu
frqvlghudwlrq frqvlvwv ri  vhjphqwv zkhuh glhuhqw dvvhwv kdyh elqglqj vkruw
vdohv uhvwulfwlrqv1 Dv vkrzq e| GhUrrq/ Qlmpdq dqg Zhunhu ^4<<:`/ d whvw
zkhwkhu wkh h!flhqw vhw fdq eh h{whqghg e| dovr lqyhvwlqj lq wkh pxwxdo
ixqg iru dq lqyhvwru zlwk }hur ehwd udwh # dqg vkruw vdohv frqvwudlqwv/ fdq eh
lpsohphqwhg e| hvwlpdwlqj wkh iroorzlqj uhjuhvvlrq htxdwlrq
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zkhuh wkh vxshuvfulsw ER phdqv wkdw wkh uhjuhvvlrq lv edvhg rq wkh vxeyhfwru
-
ER
|n ri -|n wkdw fruuhvsrqgv wr wkh dvvhwv wkdw duh dfwxdoo| lq wkh lqyhvwru*v
sruwirolr/ l1h1 iru zklfk wkh vkruw vdohv frqvwudlqwv duh qrw elqglqj1 D whvw




a E#  fc +43,
krogv1 Wklv rqh0vlghg lqhtxdolw| frqvwudlqw +43, fdq eh whvwhg xvlqj wkh Zdog
whvw xqghu lqhtxdolw| frqvwudlqwv +vhh/ h1j1 Nrggh dqg Sdop ^4<;9`,1
Vlplodu wr wkh xquhvwulfwhg fdvh/ zh whvw wkh k|srwkhvlv iru d qxpehu ri
h{shfwhg uhwxuqv rq wkh lqyhvwru*v h!flhqw sruwirolr1 Iru wkh vdpsoh shulrg
4<<3 0 4<<:239 wkh lqyhvwru*v lqlwldo h!flhqw sruwirolr xqghu vkruw vdohv uh0
vwulfwlrqv frqvlvwv ri wkuhh dvvhwv/ l1h1 FEV vwrfn lqgh{/ FEV erqg lqgh{ dqg
d wkuhh0prqwk ghsrvlw/ lqghshqghqw ri wkh lqyhvwru*v ulvn dyhuvlrq1 Iru wkh
vdpsoh shulrg 4<<604<<:239/ wkh lqlwldo sruwirolr ri dvvhwv dovr frqvlvwv ri
wkh Prujdq Vwdqoh| Hxursh lqgh{ iru ulvn dyhuvlrqv fruuhvsrqglqj wr d }hur
ehwd udwh ri 3133(1 Lq Wdeoh 8 zh uhsruw wkh zhljkwhg0dyhudjh jhqhudol}hg
Mhqvhq phdvxuh xqghu vkruw vdohv uhvwulfwlrqv iru yh lqyhvwphqw fdwhjrulhv
iru glhuhqw h{shfwhg uhwxuqv1 Iru wkh vdpsoh shulrg 4<<304<<:239 zh whvw
iru rxwshuirupdqfh iru dq h{shfwhg uhwxuq ri 3187( dvvrfldwhg zlwk wkh }hur
wdqjhqf| sruwirolr/ dqg iru dq h{shfwhg uhwxuq ri 618(1 Uhfdoo wkdw wkh }hur
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Wdeoh 8= Jhqhudol}hg Mhqvhq phdvxuh xqghu vkruw vdohv frqvwudlqwv1 Wkh
wdeoh uhsruwv iru wzr vdpsoh shulrgv dqg d qxpehu ri glhuhqw h{shfwhg uhwxuqv rq
wkh lqyhvwru*v sruwirolr d zhljkwhg0dyhudjh jhqhudol}hg Mhqvhq phdvxuh dqg fruuh0
vsrqglqj vwdqgdug ghyldwlrq +lq wkh froxpv odehoohg *dyj+zjw,*, xqghu vkruw vdohv
frqvwudlqwv dv zhoo dv wkh plqlpxp dqg pd{lpxp jhqhudol}hg Mhqvhq phdvxuh shu
lqyhvwphqw fdwhjru|1 Wkh zhljkw ri wkh ixqg lq wkh zhljkwhg0dyhudjh lv ghwhuplqhg
e| wkh vl}h ri wkh ixqg dw wkh hqg ri 4<<91 Wkh vwdqgdug ghyldwlrq ri wkh zhljkwhg0
dyhudjh lv fdofxodwhg e| wdnlqj wkh fruuhodwlrqv ehwzhhq wkh lqglylgxdo ixqgv lqwr
dffrxqw1 Doo wkh ydoxhv duh rq d prqwko| edvlv1 D Mhqvhq phdvxuh sulqwhg lq lwdolfv
lqglfdwhv vljqlfdqw dw wkh 8( ohyho1
Lqyhvwphqw  @ 3=87(  @ 6=83(
Uhjlrq dyj+zjw, plq pd{ dyj+zjw, plq pd{
a a a a a a
shulrg 4<<3 0 4<<:239
Hxursh 313< +31:5, 031:4 31:; 03186 +3158, 04143 03168
Uhjlrqdo 06173 +415<, 07173 03158 0319: +3177, 05135 03177
Qruwk Dphulfd 0316: +4138, 05156 <164 3135 +3169, 031:< 31:6
Qhwkhuodqgv 3185 +3174, 03156 4145 3149 +3147, 03147 3154
Lqwhuqdwlrqdo 03196 +3196, 04159 415: 0317: +3155, 03148 03145
shulrg 4<<6 0 4<<:239
 @ 3=73(  @ 6=83(
Hxursh 316: +3189, 07196 419: 03158 +315;, 03198 319:
Uhjlrqdo 08189 +51:;, 09183 04163 0415; +31<;, 05137 03175
Qruwk Dphulfd 5174 +31<<, 318< 45174 0315; +3166, 031<: 6143
Qhwkhuodqgv 4134 +3183, 03164 51<8 316: +314;, 3133 31<3
Lqwhuqdwlrqdo 3146 +31:<, 0:1:3 416: 03177 +315<, 031:: 3159
ehwd udwh iru wklv sruwirolr zlwk d udwkhu kljk h{shfwhg uhwxuq fdq eh re0
wdlqhg dv wkh lqwhufhsw ri wkh dv|pswrwh ri wkh phdq0yduldqfh iurqwlhu ri wkh
FEV vwrfn lqgh{/ FEV erqg lqgh{ dqg d wkuhh0prqwk ghsrvlw1
Li lw lv qrw srvvleoh iru dq lqglylgxdo lqyhvwru wr wdnh d vkruw srvlwlrq lq
d pxwxdo ixqg/ wkh qhjdwlyh qxpehuv lq wkh wdeoh lqglfdwh wkdw wkh lqyhvwru
fdqqrw h{whqg wkh h!flhqw vhw e| wdnlqj d srvlwlrq lq wkhvh ixqgv1 Lw dsshduv
wkdw wkh pxwxdo ixqgv wkdw sulpdulo| lqyhvw lq *Qhwkhuodqgv htxlw|* vkrz
rxwshuirupdqfh ri wkh ehqfkpdun dvvhwv/ hyhq diwhu lpsrvlqj vkruw vdohv
uhvwulfwlrqv1 Xvxdoo|/ lw lv irxqg wkdw rqo| d vpdoo qxpehu ri ixqgv kdyh d
srvlwlyh Mhqvhq phdvxuh lq d iulfwlrqohvv pdunhw +vhh/ h1j1 Pdonlho ^4<<8`/
Juxehu ^4<<9`,1 Dowkrxjk wkh rxwshuirupdqfh lv rqo| vljqlfdqw iru rqh rxw
4:
ri whq pxwxdo ixqgv lq d pdunhw zlwk vkruw vdohv frqvwudlqwv/ wkh idfw wkdw iru
prvw ri wkhvh ixqgv wkh jhqhudol}hg Mhqvhq phdvxuhv lv srvlwlyh/ lv uhpdundeoh
dqg pljkw eh gxh wr d grphvwlf pdunhw hhfw1
Lq rughu wr looxvwudwh wkh hhfw ri lpsrvlqj vkruw vdohv uhvwulfwlrqv rq wkh
ehqfkpdun dvvhwv lq pruh ghwdlo/ zh vkrz lq wkh Iljxuhv 5 xqwlo 9 wkh jhqhu0
dol}hg Mhqvhq phdvxuh zlwkrxw +xquhvwulfwhg, dv zhoo dv zlwk lpsrvlqj vkruw
vdohv uhvwulfwlrqv +uhvwulfwhg,1 Lq erwk fdvhv/ zh frqvlghu dq h{shfwhg uhwxuq
ri 418( shu prqwk rq wkh lqyhvwru*v fxuuhqw h!flhqw sruwirolr ri ehqfkpdun
dvvhwv1 Qrwh wkdw lq wkh xquhvwulfwhg fdvh wkh lqyhvwru*v lqlwldo sruwirolr frq0
vlvwv ri g ehqfkpdun dvvhwv/ zkloh lq wkh uhvwulfwhg fdvh wkh lqlwldo sruwirolr
rqo| frqvlvw ri wkh FEV vwrfn lqgh{/ FEV erqg lqgh{ dqg d wkuhh0prqwk
fxuuhqf| ghsrvlw1 Pruhryhu/ lq wkh xquhvwulfwhg fdvh dq h{shfwhg uhwxuq ri
418( fruuhvsrqgv wr d }hur ehwd udwh ri 316:<(/ zkloh lq wkh fdvh ri vkruw











































































Iljxuh 9= Wkh jhqhudol}hg Mhqvhq phdvxuh iru Lqwhuqdwlrqdo Htxlw| ixqgv1
D vwulnlqj uhvxow iurp Iljxuhv 5 wr 9 lv wkdw wkh dyhudjh shuirupdqfh ri
doo ixqg fdwhjrulhv ghfuhdvhv zkhq vkruw vdohv frqvwudlqwv rq wkh ehqfkpdun
duh wdnhq lqwr dffrxqw1 Wklv pxvw eh gxh wr wkh idfw wkdw lq wkh xquhvwulfwhg
4<
fdvh wkh lqyhvwru frxog kdyh h{whqghg wkh h!flhqw vhw e| vkruw vhoolqj d
qxpehu ri wkh ehqfkpdun dvvhwv1 Dssduhqwo| lw lv wkh fdvh wkdw wkh vkruw
vdohv uhvwulfwlrqv wrjhwkhu zlwk wkh fruuhodwlrq ri wkh pxwxdo ixqgv zlwk wkh
uhpdlqlqj ehqfkpdun dvvhwv ohdgv wr d ghfuhdvh lq wkh jhqhudol}hg Mhqvhq
phdvxuh1
9 Frqfoxglqj Uhpdunv
Uhwxuqv0edvhg vw|oh dqdo|vlv lv xvhixo iru lpsurylqj uhodwlyh shuirupdqfh hydo0
xdwlrq ri pxwxdo ixqgv1 Vlqfh wkh dfwxdo lqyhvwphqw vw|oh ri d pxwxdo ixqg
grhv qrw qhfhvvdulo| fruuhvsrqg zlwk wkh vhoi0uhsruwhg lqyhvwphqw vw|oh/ vlp0
so| frpsdulqj uhdol}hg ixqg uhwxuqv zlwk ehqfkpdunv fruuhvsrqglqj wr wkh
uhsruwhg vw|ohv pljkw eh plvohdglqj1 Lq wklv sdshu zh kdyh vkrzq wkdw vw|oh
dqdo|vlv fdq eh xvhg wr remhfwlyho| ghwhuplqh d ixqg*v dfwxdo lqyhvwphqw
vw|oh1 Iru prvw ri wkh ixqgv lq wkh vdpsoh ri Gxwfk pxwxdo ixqgv wkdw zh
hpsor| lq wklv sdshu/ lw dsshduv wkdw wkh pd{lpxp hvwlpdwhg h{srvxuh wr dq
lqyhvwphqw vw|oh lqgh{ fruuhvsrqgv zlwk wkh vhoi0uhsruwhg vw|oh1 Krzhyhu/ d
odujh qxpehu ri wkh ixqgv duh dovr kljko| h{srvhg wr rwkhu vw|oh lqglfhv/ vxfk
dv d wkuhh0prqwk fxuuhqf| ghsrvlw/ lqglfdwlqj wkdw wkh ixqgv krog d odujh
fdvk srvlwlrq dv zhoo1 Lq d ihz fdvhv/ zh qg wkdw wkh ixqg lv pruh h{srvhg
wr fdvk wkdq wr wkh vhoi0uhsruwhg vw|oh1 Lq wkhvh fdvhv wkh pxwxdo ixqg lv
suredeo| qrw d uhdo pxwxdo ixqg wkdw lv uhvwulfwhg wr olwwoh ru qr ohyhudjh1
Lq rughu wr dqvzhu wkh txhvwlrq zkhwkhu Gxwfk lqyhvwruv fdq h{whqg wkh
h!flhqw vhw e| wdnlqj d srvlwlrq lq d Gxwfk pxwxdo ixqg/ zh hydoxdwhg wkh
shuirupdqfhv ri wkh ixqg rq d uhodwlyh edvlv dv zhoo dv e| xvlqj wkh jhqhudol}hg
Mhqvhq phdvxuh1 Li zh wdnh lqwr dffrxqw wkh h{srvxuh wr vw|oh lqglfhv/ wkh
uhodwlyh shuirupdqfh lqfuhdvhv iru prvw ri wkh pxwxdo ixqgv1 Lq sduwlfxodu/
wkh ixqgv wkdw pdlqo| lqyhvw lq *Qhwkhuodqgv htxlw|* rxwshuirup wkh sdv0
vlyh sruwirolr uh hfwlqj wkh ixqg*v lqyhvwphqw vw|oh/ zkloh xqghushuirupdqfh
grplqdwhv xvlqj wkh vhoi0uhsruwhg vw|oh dv ehqfkpdun1 Lw dsshduv wkdw prvw
ri wkh ixqgv lq wkh vdpsoh vkrz xqghushuirupdqfh/ krzhyhu/ wkh jurxs ri
ixqgv zlwk lqyhvwphqw remhfwlyh *Qhwkhuodqgv htxlw|* pdlqo| vkrzv rxwshu0
irupdqfh1 Wklv qglqj lv urexvw iru lqfrusrudwlqj vkruw vdohv uhvwulfwlrqv
rq prvw ri wkh ehqfkpdun dvvhwv/ dqg iru wkh ulvn dwwlwxgh ri wkh lqyhvwru1
Frqvhtxhqwo|/ prvw phdq0yduldqfh lqyhvwruv fdq h{whqg wkh h!flhqw vhw e|
wdnlqj d orqj srvlwlrq lq Gxwfk pxwxdo ixqgv wkdw pdlqo| lqyhvw lq *Qhwkhu0
odqgv htxlw|*1
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D qdo srlqw wr qrwh lv wkdw uhodwlyh shuirupdqfh hydoxdwlrq lv pruh uh0
vwulfwlyh lq ghwhfwlqj srwhqwldo delolw| ri d ixqg pdqdjhu wkdq ulvn0dgmxvwhg
shuirupdqfh hydoxdwlrq1 Xqghu wkh dvvxpswlrq wkdw wkh pdqdjhu*v delolw|
lv lqghshqghqw ri wkh uhwxuq rq wkh ehqfkpdun dvvhwv/ uhodwlyh shuirupdqfh
hydoxdwlrq lv dq dssursuldwh phwkrg wr hydoxdwh pxwxdo ixqgv1 Pruhryhu/
li wkh h{srvxuh wr glhuhqw dvvhw fodvvhv lv qrw nqrzq/ vw|oh dqdo|vlv fdq eh
xvhg dv wkh lqvwuxphqw wr ghwhuplqh wkhvh h{srvxuhv1
D Vw|oh Dqdo|vlv= Il{hg Lqfrph Ixqgv
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Wdeoh 9= Hvwlpdwhg H{srvxuh Il{hg Lqfrph Ixqgv1 Wkh wdeoh uhsruwv wkh
zhljkwhg0dyhudjh hvwlpdwhg vw|oh ri Gxwfk {hg lqfrph ixqgv +lq wkh froxpv od0
ehoohg *dyj+zjw,*, iru yh vhoi0uhsruwhg fdwhjrulhv ryhu wkh shulrgv 4<<304<<:239
dqg 4<<604<<:2391 Wkh zhljkw ri wkh ixqg lq wkh zhljkwhg0dyhudjh lv ghwhuplqhg
e| wkh vl}h ri wkh ixqg dw wkh hqg ri 4<<91 Wkh froxpv odehoohg *pd{* uhsruw wkh
pd{lpxp hvwlpdwhg h{srvxuh ri d ixqg wr d vw|oh lqgh{/ zkloh wkh froxpq *qu*
uhsruwv wkh qxpehu ri ixqgv wkdw duh h{srvhg wr d vw|oh lqgh{1 Wkh hvwlpdwh iru
 lv lq ( shu prqwk/ zkloh wkh qxpehu ri ixqgv ehklqg wkh hvwlpdwh iru  lv wkh
wrwdo qxpehu ri ixqgv lq wkh lqyhvwphqw fdwhjru|1
Lqyhvwphqw Hxurshdq Qhwkhuodqgv Qhwkhuodqgv
Uhjlrq erqgv pl{ erqgv
shulrg 4<<3 0 4<<:239
dyj+zjw, pd{ qu dyj+zjw, pd{ qu dyj+zjw, pd{ qu
d 03138 03136 7 3135 313: 8 03145 3135 ;
Vhxursh 3135 3143 5 3134 3136 5 3133 3135 4
Vzruog 3136 316; 6 3134 3136 5 3134 3137 6
Ezruog 3138 3145 7 313; 315; 8 3135 313; 7
Vqhwk 3136 3174 5 316; 3174 8 3134 313< 7
Eqhwk 31;7 31<7 7 3165 3173 8 31;3 31<8 ;
ghsrv 3136 317< 6 3153 3159 8 3149 3187 ;
U2 3199 31<5 31:: 31<6 31:6 31;9
shulrg 4<<6 0 4<<:239
d 0314: 3138 < 3145 3177 < 03146 313< 54
Vhxursh 3139 3144 9 313; 3168 : 3133 3145 5
Vzruog 3135 3177 7 313; 3148 8 3133 3134 4
Ezruog 313: 3147 9 313: 3148 ; 3135 314; 4:
Vqhwk 3135 3177 7 3163 316; < 3135 3139 46
Eqhwk 3186 31<4 < 3148 3174 : 31:3 31<8 53
ghsrv 3163 3184 : 3166 318: < 3158 4133 4<





shulrg 4<<3 0 4<<:239
dyj+zjw, pd{ qu dyj+zjw, pd{ qu
d 0314; 3135 43 03143 3134 46
Vhxursh 3136 314< < 3134 3144 8
Vzruog 314; 316< 43 3139 3145 :
Ezruog 3135 3143 : 3143 31;< 46
Vqhwk 3147 3166 < 3134 313; <
Eqhwk 3165 3175 43 319: 31;9 44
ghsrv 3165 31:3 43 3148 3198 44
U2 31:3 31<4 3197 31;5
shulrg 4<<6 0 4<<:239
d 03147 3147 46 03153 03138 4:
Vhxursh 313< 3168 44 3136 3153 45
Vzruog 313< 3177 46 3137 31<: 9
Ezruog 3138 3146 43 3145 31;6 4:
Vqhwk 314: 3158 44 3134 3148 43
Eqhwk 3166 317< 43 3185 31;; 46
ghsrv 315: 3198 45 315: 31:5 46
U2 31;3 31<3 3196 31;6
Uhihuhqfhv
Eurzq/ V1M1 dqg Z1Q1 Jrhw}pdqq/ 4<<:/ Pxwxdo Ixqg Vw|ohv/ Mrxuqdo ri
Ilqdqfldo Hfrqrplfv/ 76/ 6:606<<1
GhUrrq I1D1/ Wk1 H1 Qlmpdq dqg E1M1P1 Zhunhu/ 4<<;/ Whvwlqj iru Phdq0
Yduldqfh Vsdqqlqj zlwk Vkruw Vdohv Frqvwudlqwv dqg Wudqvdfwlrq Frvwv=
Wkh Fdvh ri Hphujlqj Pdunhwv/ Fhqwhu Gs qr1 <;3:/ Wloexuj Xqlyhu0
vlw|1
Howrq/ H1/ P1M1 Juxehu dqg F1U1 Eodnh/ 4<<9/ Wkh Shuvlvwhqfh ri Ulvn0
Dgmxvwhg Pxwxdo Ixqg Shuirupdqfh/ Mrxuqdo ri Exvlqhvv/ 9</ 466048:1
Ixqj/ Z1 dqg G1D1 Kvlhk/ 4<<:/ Hpslulfdo Fkdudfwhulvwlfv ri G|qdplf Wudg0
lqj Vwudwhjlhv= Wkh Fdvh Ri Khgjh Ixqgv/ Uhylhz ri Ilqdqfldo Vwxglhv/
43/ 5:806351
56
Juxehu/ P1M1/ 4<<9/ Dqrwkhu Sx}}oh= Wkh Jurzwk lq Dfwlyho| Pdqdjhg
Pxwxdo Ixqgv/ Mrxuqdo ri Ilqdqfh/ 84/ :;60;441
Kxehupdq/ J1 dqg V1 Ndqgho/ 4<;:/ Phdq0Yduldqfh Vsdqqlqj/ Mrxuqdo ri
Ilqdqfh/ 75/ ;:60;;;1
Mhqvhq/ P1F1/ 4<9;/ Wkh Shuirupdqfh ri Pxwxdo Ixqgv lq wkh shulrg 4<780
4<97/ Mrxuqdo ri Ilqdqfh/ 56/ 6;<07491
Nrggh/ G1D1 dqg I1F1 Sdop/ 4<;9/ Zdog Fulwhuld iru Mrlqwo| Whvwlqj Htxdo0
lw| dqg Lqhtxdolw| Uhvwulfwlrqv/ Hfrqrphwulfd/ 87/ 45760457;1
Pdonlho/ E1J1/ 4<<8/ Uhwxuqv iurp Lqyhvwlqj lq Htxlw| Pxwxdo Ixqgv 4<:4
wr 4<<4/ Mrxuqdo ri Ilqdqfh/ 83/ 87<08:51
Pdunrzlw}/ K1P1/ 4<<4/ Sruwirolr Vhohfwlrq/ Edvlo Eodfnzhoo/ Fdpeulgjh/
Pdvvdfkxvhwwv1
Vkdush/ Z1I1/ 4<<5/ Dvvhw Doorfdwlrq= Pdqdjhphqw Vw|oh dqg Shuirupdqfh
Phdvxuhphqw/ Mrxuqdo ri Sruwirolr Pdqdjhphqw/ Zlqwhu/ :04<1
Vkxnod/ U1N1 dqg J1E1 ydq Lqzhjhq/ 4<<8/ Gr Orfdov Shuirup Ehwwhu wkdq
IruhljqhuvB= Dq Dqdo|vlv ri XN dqg XV Pxwxdo Ixqg Pdqdjhuv/ Mrxu0
qdo ri Hfrqrplfv dqg Exvlqhvv/ 7:/ 57405871
Vluul/ H1U1 dqg S1 Wxidqr/ 4<<:/ Frvwo| Vhdufk dqg Pxwxdo Ixqg Iorzv/
iruwkfrplqj Mrxuqdo ri Ilqdqfh1
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